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DETAILED ACTION 

Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this counhy, more than one year prior to the date of application for patent in the United States. 

Claims 1-3 and 9-10 are rejected under 35 U.S.C. 102(b) as being anticipated by JP 2002- 
117771 to Seikietal. 

In regard to claim 1, Seiki discloses, in figure 1, a plasma display panel (panel 1, 
paragraph 5) comprising, 

a front substrate (glass front board 3, paragraph 5) and a back substrate (back substrate 4, 
paragraph 4) that face each other with a space (discharge space 2, paragraph 5) therebetween 
(shown in figure 1), the front panel having a plurality of electrodes (scan electrode 7 and 
sustenance electrode 8, paragraph 5) disposed on a main surface thereof (shown in figure 5), and 

a dielectric film (dielectric layer 5, paragraph 3) and a protective film (DLC film 13, 
paragraph 26 or MgO film 14, paragraph 36) formed sequentially to cover the electrodes (shown 
in figures 1 and 3), and 
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luminescent display being performed by applying a voltage to the electrodes to cause a 
discharge in the space (discharge space 2) between the substrates (glass front board 3 and back 
substrate 4), characterized in that: 

a plurality of needle crystals (diamond particle 12, paragraph 21) composed of a 
conductive substance (carbon) are disposed to penetrate at least one of the dielectric film 
(dielectric layer 5) and the protective film (DLC film 13) in a thickness direction (shown in 
figures 1 and 3 that diamond particle 12 penetrates the DLC film 13 and MgO film 14). 

In regard to claim 2, Seiki discloses all the limitations of claim 1. Seiki also discloses 
that the needle crystals (diamond particle 12) are disposed substantially perpendicular to the 
main surface of the front substrate (glass front board 3) to penetrate the protective film in a 
thickness direction (shown in figure 3 to be penetrating MgO film 14), and a material of the 
protective film is layered to completely fill gaps between the needle crystals (shown in figure 3). 

In regard to claim 3, Seiki discloses all the limitations of claim 2. Seiki also discloses 
that the protective film material (MgO film 14) and the needle crystals (diamond particle 12) 
form a phase-separated structure (shown in figure 3 that the MgO film 14 fills in the gaps 
between diamond particle 12 forming a phase separation between individual particles). 

In regard to claim 9, Seiki discloses all the limitations of claim 2 and that the tips of the 
needle crystals (diamond particle 12) are exposed above the surface (shown in figure 3) of the 
protective film (DLC film 13). 
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In regard to claim 10, Seiki discloses all the limitations of claim 2 and that the tips of the 
needle crystals (diamond particle 12) are buried (shown in figure 1) in the protective film (DLC 
film 13). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

Claims 1, 11-13, 15, 18, 20, and 23 are rejected under 35 U.S.C. 102(a) as being 
anticipated by WO 2004/086449 to Kim et al. 

In regard to claim 1, Kim discloses, in figure 2, a plasma display panel (page 8, line 22)) 
comprising, 

a front substrate (front panel 100, page 8, line 22) and a back substrate (inherently 
present) that face each other with a space (inherently present) therebetween, the front panel 
having a plurality of electrodes (electrodes 300 and 302, page 9, line 5) disposed on a main 
surface thereof, and 

a dielectric film (dielectric layers 400 and 410, page 8, lines 25 and 27) and a protective 
film (protective film 500, page 8, line 28) formed sequentially to cover the electrodes, and 
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luminescent display being performed by applying a voltage to the electrodes to cause a 
discharge in the space between the substrates (inherent function of the PDF), characterized in 
that: 

a plurality of needle crystals (nano tips 610, page 8, line 7) composed of a conductive 
substance (carbon, page 5, lines 18-21) are disposed to penetrate at least one of the dielectric film 
(dielectric layer 410) and the protective film (protective film 500) in a thickness direction. 

In regard to claim 11, Kim discloses all the limitations of claim 1 and that the needle 
crystals (nano tips 610) are disposed substantially perpendicular (shown in figure 2) to the main 
surface of the front substrate to penetrate the dielectric film (dielectric layer 410) in a thickness 
direction, and a material of the dielectric fihn (dielectric layer 410) and a material of the 
protective film (protective film 500) are layered to completely fill gaps between the needle 
crystals (shown in figure 2). 

In regard to claim 12, Kim discloses all the limitations of claim 1 1 and that the dielectric 
film material (dielectric layer 410) and the needle crystals (nano tips 610) form a phase-separated 
structure (shown in figure 2 that the dielectric layer 410 fills in the gaps between nano tips 610 
forming a phase separation between individual nano tips). 

In regard to claim 13, Kim discloses all the limitations of claim 11 and that the needle 
crystals (nano tips 610) are graphite crystals (nano tips formed of a carbon compound such as 
carbon nano tubes, page 5, lines 18-19). 
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In regard to claim 15, Kim discloses all the limitations of claim 13 and that the graphite 
crystals (nano tips 610) are one member selected from the group consisting of carbon nanotubes, 
graphite nanofibers, and diamond-like carbon (nano tips formed of a carbon compound such as 
carbon nano tubes, page 5, lines 18-19). 

In regard to claim 18, Kim discloses all the limitations of claim 1 1 and that the tips of the 
needle crystals (nano tips 610) are exposed above the surface (shown in figure 2) of the 
protective film (protective film 500). 

In regard to claim 20, Kim discloses all the limitations of claim 1 1 and that the electrodes 
include a display electrode pair (electrode 300 and 302), and the needle crystals (nano tips 610) 
are disposed on one or both of the display electrodes in the pair (shown in figure 2 to be disposed 
on both). 

In regard to claim 23, Kim discloses all the limitations of claim 1 and that the protective 
film (protective film 500) is composed of one or a compound of metal oxides selected from the 
group consisting of magnesium oxide, calcium oxide, strontium oxide, and barium oxide 
(protective film 500 is composed of MgO, page 8, line 28). 
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Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 2002- 
117771 to Seiki et al. as applied to claims 1-3 and 9-10 above, and further in view of WO 
2004/086449 to Kim et al. 

In regard to claims 4 and 6, Seiki discloses all the limitations of claim 2 but does not 
disclose that the needle crystals are graphite crystals are made of one member selected from the 
group consisting of carbon nanotubes, graphite nanofibers, and diamond-like carbon. 

Kim discloses a PDP device employing needle crystals (nano tips 610, page 8, line 7) that 
graphite crystals are made of one member selected from the group consisting of carbon 
nanotubes, graphite nanofibers, and diamond-like carbon (nano tips formed of a carbon 
compound such as carbon nano tubes, page 5, lines 18-19). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to make the needle crystals of Seiki's PDP from graphite crystals that are made of one 
member selected from the group consisting of carbon nanotubes, graphite nanofibers, and 
diamond-like carbon as disclosed by Kim because Kim discloses in the technical field paragraph 
that forming the specific nano tips on the dielectric layer will improve light emitting efficiency 
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and drop the driving voltage. Kim discloses that these specific nano tips, implying their location 
in the display as well as the material they comprise, will work towards improving the light 
emitting efficiency and drop the driving voltage. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over over JP 2002- 
1 17771 to Seiki et al. in view of WO 2004/086449 to Kim et al. as applied to claim 4 above, and 
further in view of US Patent 5,872,422 to Xu et al. 

In regard to claim 5, Seiki in view of Kim discloses all the limitations of claim 4 but does 

not teach that a metal layer composed of one or a pluralit\ ol' iiiclals selected from the group 
consisting of iron, cobalt, and nickel is interposed between the dielectric film and the needle 
crystals. 

Xu discloses a carbon fiber emission device wherein a metal layer composed from the 
group consisting of iron, cobah, and nickel (metal catalyst film 134, COL. 17, LINE 18-19, is 
containing iron, cobalt, nickel, etc. is used as the transition metal for the catalyst, COL. 19, 
LINES 36-39) is interposed between the needle crystals (carbon emitters 142, COL. 17, LINES 
23-24) and the dielectric film (resistor layer 132 that limits the emission current). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to include a metal layer composed of iron, cobalt, or nickel as taught by Xu in between 
the needle crystals (nanotip made of carbon nanotube) isEad the dielectric layer taught by Seiki in 
view of Kim since transition metals, such as iron, cobalt, and nickel, are suitable catalyst 
material for a catalyst layer for growing carbon nanotubes, as taught by Xu et al.. 
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Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 2002- 
117771 to Seiki et al. as applied to claims 1-3 and 9-10 above, and fttrther in view of U.S. PG 
Publication 2002/0060514 Al to Nakamolo and EP 0325797 Al to Yoshinaka et al. 

In regard to claims 7 and 8, Seiki discloses a PDP employing needle crystals but does not 
disclose that the needle crystals are tetrapod-shaped particles composed of zinc oxide. 

Nakamoto discloses an electron emission device employing needle crystals (micro bodies 
44, paragraph 52) that are tetrapod-shaped particles and composed of zinc oxide (micro -bodies 
44 are teti-apod-shaped and made of Zno, paragraph 52). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the needle crystals disclosed by Seiki be composed of zinc oxide and have a 
tetrapod shape as taught by Nakamoto because Yoshinaka disckiscs thai Ihc zinc oxide whiskers 
with a tetrapod shape exhibit significantly improved electrical properties without showing any 
anisotropy with respect to the characteristic properties (page 3, lines 3-5). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO 2004/086449 
to Kim et al. as applied to claims 1, 11-13, 15, 18, 20, and 23 above, and further in view of US 
Patent 5,872,422 to Xu et al. 
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In regard to claim 14, Kim discloses all the limitations of claim 13 but does not teach that 
a metal layer composed of one or a plurality of metals selected from the group consisting of iron, 
cobalt, and nickel is interposed between the dielectric film and the needle crystals. 

Xu discloses a carbon fiber emission device wherein a metal layer composed from the 
group consisting of iron, cobalt, and nickel (metal catalyst film 134, COL. 17, LINE 18-19, is 
containing iron, cobalt, nickel, etc. is used as the transition metal for the catalyst, COL. 19, 
LINES 36-39) is interposed between the needle crystals (carbon emitters 142, COL. 17, LINES 
23-24) and the dielectric film (resistor layer 132 that limits the emission EUEceali). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to include a metal layer composed of iron, coball. or nickel as taught b\ Xu in between 
the needle crystals (nanotip made of carbon nanotube) and the dielectric layer taught by Seiki in 
view of Kim since transition metals, such as iron, cobalt, and nickel, are suitable catalyst 
material for a catalyst layer for growing carbon nanotubes, as taught by Xu et al.. 



tKSJj nanotip made of 
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Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
2004/086449 to Kim et al. as applied to claims 1, 11-13, 15, 18, 20, and 23 above, and ftirther in 
view of U.S. PG Publication 2002/0060514 Al to Nakamoto and EP 0325797 Al to Yoshinaka 
etal. 



In regard to claims 16 and 17, Kim discloses a PDP emplojdng needle crystals but does 
not disclose that the needle crystals are tetrapod-shaped particles composed of zinc oxide. 
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Nakamoto discloses an electron emission device employing needle crystals (micro bodies 
44, paragraph 52) that are tetrapod-shaped particles and composed of zinc oxide (micro -bodies 
44 are tetrapod-shaped and made of Zno, paragraph 52). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the needle crystals disclosed by Kim be composed of zinc oxide and have a 
tetrapod shape as taught by Nakamoto because Yoshinaka discloses that the zinc oxide whiskers 
with a tetrapod shape exhibit significantly improved electrical properties without showing any 
anisotropy with respect to the characteristic properties (page 3, lines 3-5). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO 2004/086449 
to Kim et al. as applied to claims 1, 11-13, 15, 18, 20, and 23 above, and further in view of JP 
2002-1 17771 to Seikietal. 

In regard to claim 19, Kim discloses all the limitations of claim 1 1 but does not disclose 
that the tips of the needle crystals are buried in the protective film. 

Seiki discloses a PDP device emplojdng needle crystals (diamond particle 12) that are 
buried (shown in figure 1) in the protective film (DLC film 13). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to bury the needle crystals of Kim's invention in the protective layer as taught by Seiki 
because Seiki discloses that covering the diamond particle 12 with the DLC film 13 will reduce 
sustaining voltage (paragraph 26). 
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Allowable Subject Matter 

Claims 21 and 22 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claim 21 is allowable because the examiner is unable to find prior art in which needle 
crystals are formed on an electron emitting electrode formed between the display electrode pair 
and penetrates the dielectiic layer in a thickness direction and the material of the dielectric layer 
and protection layer are layered to completely fill gaps between the needle crystals. 

Art such as US Patent 5,973,444 to Xu et al. show need crystals formed between an 
electrode pair but there is no dielectric layer being pcnciralcd by the needle crystals and no 
protection layer completely filling in the gaps between the needle crystals. 

Claim 22 is allowable because it depends from claim 21. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Snyder whose telephone number is (571)270-5291. The 
examiner can normally be reached on Monday through Thursday, 7:30AM to 6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Toan Ton can be reached on (571)272-2303. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained fiom the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Zachary Snyder/ 
Examiner, Ail Unit 2889 



/Karabi Guharay/ 

Primary Examiner, Art Unit 2889 



